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1. A m^hod of determining a bidding strategy for the dmultaneous purdhase of at least one 
individual service conqxment finom one or more on-line forward auctions, and the provision of a 

5 conq>osite service requested by an on-line re^'orse auction, the m^hod comprising: 

idoitifying forward aiicticms selltngttie at least <»ie individual service cmqKment; 
identifying a reverse auction requesting a composite service comprising the at least one 
service component; 

determining a plurality of possible combinations of the idontijQed forward and reverse 
10 auctions; 

estimating the expected benefit oi' bidding in each of the plurality of possible 
combination of auctions by use of likelihood models, wherein a reverse aucticm is modelled as a 
negative forward auction, and each fikeUhocMl model establishes the likelihood of a particular 
bid succeeding in a given auction; and 
15 selecting die combination of auctioriii which provides die highest expected benefit, for 

use as the bidding strategy. 

2. A method according to Claim 1, wherern the determining stq> comprises determining all 
possible combinations of the identified forward and reverse auctions. 

20 

3. A method according to Claim 1 or Cltaim 2, further conq>rising determimng rules for 
defining i^iiich oooes of indtvkfaial service coaaponei^ f<»m the ccmipostte service rsqueated in 
the reverse auction. 

25 4. A method according to any preceding claim, wherein die one or more on-line forward 
auctions conqmses an En^sh auction. 

5. A method according to any of Claims 1 to 3, wherein the one or more on-line forward 
auctions comprises an ofier for the sale of a s^vice component at a fixed-price. 

30 

6. A method according to any preceding claim, whoein the on-line reverse auction comprises a 
reverse English auction. 
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7. AmethodacmnlingtoanyofClaims 1 to S, wherein the on-line nnrerse auction conspri 
request fca^ tbe purchase of a cmnposite service at a fixed-price. 

8. A method accoxding to Claim 4 or Claim 6, wherein likelihood models for the forward and 
5 reverse auctions, a, are given by a price disliibution : Z => [0,1] which represents the behef 

that auction a will close at i»ice p with i»t>biibility PJp), where Z is a real number. 

9. A method according to Claim 5 <x Claim 7, wherein the likelihood models for the forward 
and reverse auctions, a, are givei by a pric5 distribution Pa (x) = 1 if x and 0 otherwise, 

10 which rqnesents the belief diat auction a will close at iwice p witti 100% probability. 

10. A metfiod according to any {H^eceding clciim, wherein the considering stqp further comprises 
removing fix>m tfie plurality of possible combinations of auctions, sets of auctions for which the 
individual service conqxments do not match (be conqposite service request, such that each of the 

15 plurality of possible combination of auctions ccmtains a reverse auction and at least one forward 
auction. 

1 1 . A method according to Claim 1 0, wherein the removing step is carried out prior to placing a 
bid in the one or more forward auctions and making an offer in the revme auction. 

20 

12. A mediod accmling to any of Claims^ 1 to 9, wherein the estimating step ctraprises 
estimating ^ fitture benefit, Ec of btddii^^ in a set of auctioDS given a set of observed prices 
q, and given Oat active bids are held in auctions A, by the following algorithm: 

BczS<zAkjB K aeS\B J* 

25 5 is the set of auctions in AxB. EiByA.q) is ttie expected b«iefit of the set of auctions J?, given a 
set of observed prices q, and given that active: bids are held in auctions A, P«i(S Aq) is given by 
(FA\siq + 1) Ps\g(q)) I FA\B!sd where Fa is the probability diat the auctions a vwU close at or 
above the prices q, Fa(p) is given by '^g^JpX V(S) is the valuation of the set of auctions 
and V(B) is the valuation of a given set of ser/ices in B. 
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13. A method accxwdmg to Claim 10 or Claim 11, wheamn the estimating stq> conqmses 
estim^g the future benefit, Ee^ of bidding in a set of auctions B, given a set of observed prices 
q, and given that active bids are held in auctions by the following algorithm: 

where 5 is the set of aiK^tiMs in AxP. E{BA.9d is the expected benefit of ttie set of auctions 
givoi a set of observed prices q, and given that active bids are held in aucticms A, is the 
probability of a bid at price p>^ winning if the price in auction a is and v(a) is tiie 
exogenous value of a service a. 

14. A method according to Claim 12 or Claira 13, ^niierein the expected benefit iS{B, A, q) is 
given by the following expression: 

£(J?,.4,q) ^V(B)-C{B\A,^- CiB\A, q + 1) 
where the fimction C{S^ q*) is flie expected cost of winning the auctions S at prices greater than 
or equal to q', where QS. q*) is given by 2 £ P^(a, p\a\ q*(a)) pX^). 

15. A mcftod according to Claim 14, whensin the values V{B) of the services in the set of 
auctions B are calculated prior to placing bidss in the forward and reverse auctions. 

16. A method according to any preceding claim, further comprising obtaining the closing prices 
of specific auctions in forward and reverse auctions, and creating a likelihood model for each 
auctim bom the closing price infiHmation. 

17. A method according to Claim 16, further comprising updating the likelihood models with 
the results of the inq>l^ented bidding strate^^. 

18. A method of simultaneously bidding in forward and reverse auctions using a bidding 
strategy, the mettiod comprising determimnj^ the bidding strategy according to any preceding 
claim, and placing die minimal bids in the qptimal set of auctions to take the lead in the set of 
auctions in which leading bids are not held. 

19. A system for detennining a bidding strauegy for the simultaneous purchase of at least one 
individual service component from one or more forward on-line auctions, and the provision of a 
composite service requested by an on-line reverse auction, the composite service comprising at 
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least one individual service component, tlie system comprising: likelihood models for the 
foiwaid and revexse auctions, each model being arranged to determine the likelihood of a 
particular bid succeeding in a given auction; and processing means arranged to access flte 
likelihood models; to consider a plurality of possible combinations of fi»rwaid and reverse 
aucti<His; to estimate the expected benefit of bidding in each of die plurality of possible 
comlmiaticm of auctions by use of flie likdihood models, wherein a reverse aucticm is modelled 
as a negative forward auction^ and to select the combination of aucticMis which jxovides the 
higliest expected bmefit, f<B: use as the biddiiig strategy. 

20. A system according to Chum 19, whete die plurality of possible combinations of forward 
and reverse auctions con^xrises all possible o3mbinations of forward and reverse auctions. 

21. A system according to Claim 19 or Oiaim 20, wherein die processing means is further 
airan^ to remove fiom die possible ccmibiinations of auctions, sets of auctions for ^^ch the 
individual sorvice c(Miqx>nents do not mati:h the composite service request, such that each 
possible combination of auctions contains a reverse auction and at least one forward auction. 

22. A data carrier comprisiag a coxnpute}r prngiam arranged to configure a computer to 
implement the mediod of any of Claims 1 to 1 8. 

23. A method of detennining a bidding strategy for the simultaneous purchase of at least one 
individual service cotopoactA fran one ix more fo r war d auctions, and tibe provision of a 
composite service requested by a reverse auction, the method comprising: 

identifying forward auctions selling ttie at least one individual service component; 
identifying a reverse auction requestlag a ccmiposite service conqnising the at least one 
service component; 

detennining a pluraUty of ix>ssible oDmbinaticHis of the identified forward and reverse 
auctions; 

estimating an expected benefit of bidding in each of the plurality of possible 
combination of auctions; and 

selecting a combination of auctions for bidding in to increase a total expected benefit. 

24. A system for deteraiining a bidding strategy for the simultaneous purchase of at least one 
individual service component fiom one or more forward auctions, and the provision of a 
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composite service requested by a reverse auction, the composite service con^nrising at least one 
individual service compment, the system comprising: likelilK>od models for the forward and 
revise auctions, each model being anangecl to detennine the likelihood of a particular bid 
succeeding in a given auction; and processing means arranged to success the likdihood models; 
5 to consider a plurality of possible combinatio as of forward and reverse auctions; to estimate an 
expected benefit of bidding in each of the plundity of possible combination of auctions by use 
of the likelihood models; and to select a corabination of aucticms for bidding in to increase a 
total expected benefit. 
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